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© For injection molding of tooth brushes from two 
different molding material components with tufts of 
bristles incorporated in the head portions of the 
brush bodies a molding machine is proposed which 
comprises a tuft loading station (10), a first injecting 
station (12) associated with the first material compo- 
nent and a second injecting station (14) associated 
with the second material component. In one or each 
injecting station, the stationary molding block 
(20,22) has a recess, and a movable mold insert part 
(28) fits into this recess to complete the stationary 
mold block. The movable mold insert part (28) is 
provided with tuft insertion holes and can be trans- 
ferred to the tuft feeding station (10) where tufts of 
bristles are loaded into the tuft insertion holes so 
that they have their inner ends projecting into the 
mold cavity portion defined by the movable mold 
insert part (28). Production of tooth brushes is a 
continuous sequence of tuft loading and injecting 
steps. 
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The present invention relates to a molding ma- 
chine for injection molding of tooth brushes from 
two or more different molding material components 
with inmolded fibre or bristle tufts. 

Conventional tooth brushes have a brush body 
which is miection molded in a single molding step 
from an appropriate molding material. There is an 
increasing demand for tooth brushes with a brush 
body made from different materials. For example, 
the brush body may have particular zones for en- 
hancement of the grip or feeling, or decorative 
elements incorporated therein. These elements are 
molded from a material which is different in nature, 
color, hardness, or other properties, from the mold- 
ing material wherefrom the base part of the brush 
body is molded. In order to produce such brush 
bodies by injection molding, the molding must be 
carried out with at least two different molding ma- 
terial components in at least two injecting stations, 
each of these injecting stations being associated 
with a different one of the molding material compo- 
nents. 

In EP-0 504 571 A1 a molding machine for 
injection molding of tooth brushes from two dif- 
ferent molding material components is disclosed. 
The machine comprises two injecting stations each 
associated with a different one of the two compo- 
nents. The first injecting station has a mold cavity 
corresponding in shape to the base part of the 
tooth brush bodies, including a handle portion and 
a head portion. The second injecting station has a 
mold cavity corresponding in shape to the require- 
ments of the second molding material component. 
Each mold cavity is defined by a fixed mold part 
and a movable mold part. The fixed mold part has 
a recess, and a mold insert part fits into the recess 
to complete the fixed mold part. The insert part is 
mounted on a movable carrier and has an exten- 
sion which, when the mold is closed, projects into 
the mold cavity defined therebetween. The carrier 
is used to transfer the blank molded in the first 
injecting station to the cavity of the second inject- 
ing station, the blank being held on the carrier by 
the extension of the mold insert part penetrating 
into the blank. Only the cavity of the first injecting 
station needs to be provided with an array of pins 
extending into the head portion of the cavity to 
provide the molded blank with a pattern of holes for 
implantation of brush bristles after completion of 
the molding steps. For a complete manufacture of 
tooth brushes, the finished brush bodies are then 
supplied to a conventional brush filling machine 
where tufts of bristles are forced into the holes of 
the brush body head portion and fixed therein with 
a piece of metal, generally referred to as an an- 
chor. The brush filling machine may comprise fur- 
ther processing stations such as bristle trimming, 
roundening and polishing stations. 


The present invention provides a molding ma- 
chine for injection molding of tooth brush bodies 
from at least two different molding material compo- 
nents, therein a separate brush filling machine is 

5 not required, the brush bristles being incorporated 
m the brush body head portion during the first 
injection molding step already. 

According to the invention, the molding ma- 
chine comprises at least two injecting stations as- 

>o sociated with a different one of the molding ma- 
terial components. A first one of these injecting 
stations has a mold cavity corresponding in shape 
to a base part of the tooth brush bodies including a 
handle portion and a head portion. A second one of 

15 the injecting stations has a mold cavity correspond- 
ing in shape to the requirements of the second 
molding material component. Each of these mold 
cavities is defined by relatively movable mold 
parts, one of these mold parts being divided to 

20 comprise a base part and a movable mold insert 
part which, when joined to the base part, completes 
the first mentioned one mold part. The molding 
machine further comprises a tuft feeding station, 
and the movable mold insert part has a plurality of 

25 tuft insertion holes arranged in a pattern corre- 
sponding to the tuft pattern of tooth brushes to be 
produced. The mold insert part is movable between 
a first position in the tuft feeding station to receive 
a tuft of bristles in each tuft insertion hole so that 

30 an end thereof projects into a cavity portion defined 
by the movable mold insert part, a second position 
joined with the base part of the first mentioned one 
mold part in the first injecting station, and a third 
position joined with the base part of the one mold 

35 part in the second injecting station. Each of the tuft 
ends is embedded in molding material of the first 
component upon injection thereof into the cavity of 
the first injecting station. Thus, the required tufts of 
bristles for each tooth brush are supplied to the 

40 movable insert part in a tuft feeding station which 
may form part of. or at least can be closely asso- 
ciated with, the molding machine. Production of 
finished tooth brushes is a continuous sequence of 
steps, starting with the tuft feeding step and ending 

45 with the last injecting step. If pre-finished bristles 
are supplied, i.e. bristles with rounded and polished 
ends, no further finishing step is required. 

In the preferred embodiment, the tuft feeding 
station comprises a heating device for fusing the 

so tuft ends projecting into the cavity portion defined 
by the movable mold insert part, forming knobs of 
molten bristle material. These knobs of molten bris- 
tle material are then embedded in the first molding 
material component, filling the brush head portion 

55 of the mold cavity Thus, each tuft of bristles is 
safely anchored in the head portion of the finished 
tooth brush. 
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When the meld blanks formed in the first in- 
jecting station are transferred to the second and 
each further injecting station, they are preferably 
retained on the movable mold insert part by en- 
gagement of the embedded tufts of bristles in the 
tuft insertion holes. In contrast to the plural compo- 
nent molding machine of EP-0 504 571 A1, sepa- 
rate extensions on the mold insert part projecting 
into the mold cavity can be dispensed with. Further 
advantage can be taken from the fact that the tufts 
of bristles remain engaged in the tuft insertion 
holes of the movable mold insert part until after the 
last injecting step is completed. By introducing 
plunger members into each tuft insertion hole from 
the side opposite the mold cavity, ejection of fin- 
ished tooth brushes from the mold cavity of the last 
injecting station can at least be assisted. 

The invention provides a number of embodi- 
ments with specific configurations of multiple mold 
cavities in the injecting stations, including particular 
arrangements of the tuft feeding station. In select- 
ing among the various embodiments, which will be 
further disclosed hereinafter, ease of manufacture 
and efficiency of production are the main consider- 
ations. 

Further features and advantages of the inven- 
tion will become apparent from the following de- 
scription of preferred embodiments with reference 
to the drawings, wherein: 
Figure 1 

is a schematic plan view of a first embodiment 
of the molding machine; 
Figure 2 

is a sectional view along line ll-ll in Figure 1; 
Figure 3 

is an enlarged view of a movable mold insert 
part in a tuft feeding station; 
Figures 4, 5 and 6 

are schematic plan views of further embodi- 
ments of the invention. 
The first embodiment of the molding machine 
shown in Figure 1 comprises a tuft feeding station 
10, a first injection station 12 and a second injec- 
tion station 14. Each of the stations 10. 12 and 14 
is in fact composed of a pair of adjacent and 
symmetrically arranged station sections; thus, the 
tuft feeding station 10 comprises tuft feeding sec- 
tions 10a and 1 0b, the first injecting station 12 
comprises sections 12a and 1 2b, and injection sta- 
tion 14 comprises sections 14a and 14b. Stations 
10, 12 and 14 are provided in a generally circular 
and symmetrical arrangement with respect to the 
center C of a rotary indexing table 16. The rotary 
indexing table 16 is mounted in a machine frame 
18 which carries a number of stationary moid 
blocks 20 m the first injecting station 12 and 22 in 
the second injecting station 14 Each mold block 
20. 22 has four parallel mold cavities 20a and 22a, 


respectively, formed therein in a closely spaced 
and parallel relationship, each of these mold cav- 
ities 20a and 22a consisting of an outer brush body 
handle portion and an inner brush body head por- 

5 tion connected by a neck portion. In the repre- 
sentation of Figure 1, no movable mold parts coop- 
erating with the stationary mold blocks 20 and 22 
are shown. Thus, the shape of the mold cavities 
20a and 22a is readily apparent. As is easily seen, 

ro the mold cavities 20a and 22a are in the shape of 
tooth brushes. 

One of the stationary mold blocks 20 is shown 
in Figure 2. Again, the tooth brush shape of cavity 
20a is well apparent. The stationary moid block 20 

:s has a recess 26 corresponding to the head portion 
of the brush body to be formed. A movable mold 
insert part 28 fits into the recess 26 and has a 
cavity portion 28a corresponding to the head por- 
tion of the brush body and completing the remain- 

20 der of the cavity 20a in the stationary mold block 
20. Although not shown in the drawings, each sta- 
tionary moid block 22 has a similar recess for 
fitting accommodation of a movable mold insert 
part 28- The movable insert part 28 is provided 

25 with a number of tuft insertion holes 30 arranged in 
a pattern corresponding to the pattern of tufts of 
bristles in the tooth brushes to be produced. As 
seen in Figure 2, the tuft insertion holes 30 extend 
through the thickness of the mold insert part 28 

30 and open into the cavity portion 28a. 

In the tuft feeding station 10 shown in Figure 3, 
the mold insert part 28 is separated from each of 
the stationary mold blocks 20, 22 and has its tuft 
insertion holes 30 presented to a set of tuft feeding 

35 tubes 32. The tuft feeding tubes 32 are arranged in 
a pattern corresponding to that of the tuft insertion 
holes 30 and are held in a guide plate 35. As 
further seen in Figure 3, a plunger member 34 
extends into each of the tuft feeding tubes 32 and 

to with a forward end partly into a corresponding tuft 
insertion hole 30. The plunger members 34 are 
attached to a reciprocating pusher block 36. In the 
condition shown in Figure 3, tufts of bristles 38 
have been fully introduced into the tuft insertion 

45 holes 30 so that their forward ends project into the 
mold cavity portion 28a. The projecting ends of the 
bristles are then exposed to heat from a hot air gun 
40 or a heating plate (not shown) to fuse the 
material of the bristles and to form individual knobs 

so of molten bristle material at the end of each tuft 38 
projecting into the cavity portion 28a. 

In operation of the molding machine, and as a 
first step of brush production, tufts of bristles 38 
are loaded mto a pair of movable mold insert parts 

55 28 m the tuft feeding station 10. Eventually, the 
tufts of bristles are profiled and/or trimmed in addi- 
tion to the loading and fusing step illustrated m 
Figure 3. The indexing table 16 is now rotated over 
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120 degrees, whereby the insert parts 28 loaded 
with tufts of bristles 38 are transferred to the first 
injecting station 12. Simultaneously, a pair of insert 
parts 28 is moved from the first injecting station 12 
to the second injecting station 14, and a pair of 
insert parts 28 is moved to the feeding station 10 
after ejection of the finished tooth brushes. In the 
first injecting station 12, the mold insert parts 28 
are engaged in the recesses 26 of the mold blocks 
20, and the mold cavities 20a are closed by lower- 
ing corresponding movable mold parts (not shown) 
until they abut the stationary mold blocks 20. The 
first molding material component is now injected 
into the mold cavities 20a. The injected material 
flows around the knobs of molten bristle material 
projecting into the cavity portion 28a. Pressure 
within the cavity 20a and acting on the tufts of 
bristles 38 by developing an axial force tending to 
push the tufts outwardly of the mold cavity is 
resisted by plunger members similar to the plunger 
members 34 shown in Figure 3 and against which 
the outer ends of the tufts 38 abut. 

After completion of the first injecting step, the 
movable mold insert parts 28 are lifted from the 
mold blocks 20. with the tufts 38 remaining en- 
gaged in the tuft insertion holes 30 so that the 
blanks molded in the first injecting station 12 are 
held and retained on the movable insert parts 28 
during transfer to the second injecting station 14. 

In the second injecting station 14, the insert 
parts 28 with the blanks molded in the first inject- 
ing station 12 are accommodated in the recesses 
26 and the cavity portions 22a of the stationary 
mold blocks 22, and the mold cavities 22a are 
closed by lowering corresponding movable mold 
parts (not shown) until they abut the stationary 
mold blocks 22. The second molding material com- 
ponent is now injected into the cavities 22a. Si- 
multaneously, a new blank is produced in the first 
injecting station 12. After completion of the second 
injecting step, the molds in the second injecting 
station 14 are opened, and the movable insert parts 
28 with finished tooth brushes held thereon are 
lifted from the stationary mold blocks 22 and pre- 
sented to a collecting station intermediate the sec- 
ond injecting station 14 and the tuft feeding station 
10, and finished tooth brushes are ejected from the 
movable mold insert parts 28 by means of plunger 
members similar to the plunger members 34 in 
Figure 3, which are advanced into the tuft insertion 
holes 30 to push the tufts of bristles 38 out of 
these holes. This particular way in which finished 
tooth brushes are ejected is advantageous in that, 
since the ejecting plunger members only engage 
the *ree ends of the tufts, no mark from an ejection 
pusher remains on the body portion of the finished 
tooth brushes. 


In the embodiment shown in Figure 4, the 
stationary mold blocks 20 and 22 in the first and 
second injecting stations 12, 14 are radially aligned 
with respect to the center C of the indexing table 

5 16 The mold cavities 20a and 22a are oriented so 
that the head portions are located in a common 
movable mold insert part 28. Thus, a single mold 
insert part 28 is used for both mold blocks in each 
.njecting station. Operation of the molding machine 

70 in this embodiment is similar to that disclosed with 
respect to the embodiment of Figure 1. 

In the embodiment of Figure 5, each of the 
injecting stations 12, 14 comprises a single station- 
ary mold block 20, 22 with an increased number of 

is mold cavities 20a, 22a in a closely spaced parallel 
relationship. The mold blocks 20, 22 are located on 
diametrically opposite sides with respect to the 
center of a first indexing member 16a. The index- 
ing member 16a is used for the transfer of blanks 

20 molded in the first injecting station 12 into the 
cavities 22a of the second mold block 22, only. A 
second rotary indexing member 16b is used for the 
transfer of a movable mold insert part 28 from the 
tuft feeding station 10 to the first injecting station 

25 12. In this embodiment, the movable mold insert 
part 28 fits into a recess of the moid block 20 of 
the first injecting station 12, only. Another movable 
mold insert p3rt 28b carried by the indexing mem- 
ber 16a fits into another recess of the mold block 

30 20 and has small projections thereon which extend 
into the cavities 20a. These projections are used to 
hold the blanks molded in the first injecting station 
12 attached to the movable insert part 28b during 
transfer into the cavities 22a of the second mold 

35 block 22. 

In this respect, this embodiment is similar to 
EP-0 504 571 A1 mentioned earlier. 

The same basic concept is used in the em- 
bodiment shown in Figure 6. However, in this em- 

40 bodiment, each injecting station 12, 14 includes a 
pair of mold blocks 20, 22, and a pair of indexing 
arms 16c and 16d is used for the transfer of blanks 
molded in the first mold blocks 20 to the cavities 
22a of the second mold blocks 22. Each indexing 

45 arm 16c, I6d carries a movable insert part 28c and 
28d, similar to insert part 28b in the embodiment of 
Figure 5. A separate indexing table 16b is used for 
the transfer of movable insert part 28 from the tuft 
feeding station 10 to the mold blocks 20 of the first 

so injecting station. 

In operation of the embodiment shown in Fig- 
ure 6, the indexing member 16b may rotate clock- 
wise or counterclockwise for the transfer of a mov- 
able insert part 28 ioaded with tufts of bristles from 

55 the tuft feeding station 10 to the first injecting 
station 12 and back to the tuft feeding station. The 
indexing arm I6d rotates counterclockwise, and the 
'ndexing arm 16c rotates clockwise for the transfer 
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of blanks molded in the first injecting station mto 
the cavities 22a of the second injecting station 14. 
Return movement of the indexing arm 16d to the 
first meeting station 12 is clockwise, and return 
movement of the second indexing arm 16c is coun- 
terclockwise. 

The embodiment of Figure 6 is advantageous 
in that it has a compact configuration, allowing an 
increased number of tooth brushes to be molded 
simultaneously in a given space. 

Claims 

1. A molding machine for injection molding of 
tooth brushes from at least two different mold- 
ing material components, comprising at least 
two injecting stations associated with a dif- 
ferent one of said components, a first one of 
said injecting stations having a mold cavity 
corresponding in shape to a base part of said 
tooth brush bodies including a handle portion 
and a head portion and a second one of said 
injecting stations having a mold cavity cor- 
responding in shape to the requirements of the 
second molding material component, each of 
said mold cavities being defined by relatively 
movable mold parts, one of said mold parts 
being divided to comprise a base part and a 
movable mold insert part which when joined to 
said base part completes said one mold part, 
and the machine further comprising a tuft feed- 
ing station, said movable mold insert part hav- 
ing a plurality of tuft insertion holes arranged in 
a pattern corresponding to the tuft pattern of 
tooth brushes to be produced and being mov- 
able between a first position in said tuft feed- 
ing station to receive a tuft of bristles in each 
tuft insertion hole so that an end thereof pro- 
jects into a cavity portion defined by the mov- 
able mold insert part, a second position joined 
with the base part of the one mold part in the 
first injecting station and a third position joined 
with the base part of the one moid part in the 
second injecting station, each of said tuft ends 
being embedded in molding material of the 
first component upon injection thereof into the 
cavity of the first injecting station. 

2. The molding machine of claim 1, wherem the 
tuft feeding station comprises a heating device 
for fusing the tuft ends proiecting into the 
cavity portion defined by the movable mold 
insert part, forming knobs of molten bristle 
material. 

3. The molding machine of claim 1 or claim 2, 
wherein the base part of the tooth brush body 
molded in the cavity of the first miecting sta- 


tion is retained on the movable mold insert 
part by engagement of the embedded tufts of 
bristles in the tuft insertion holes 

5 4. The molding machine of any of the preceding 
claims, wherein at !east during injection of the 
first molding material component in the first 
injecting station the ends of the tufts opposite 
those projecting into the cavity are engaged 

10 and held by plunger members partly penetrat- 

ing into the respective tuft insertion holes to 
resist pressure from the material being inject- 
ed. 

;5 5. The molding machine of any of claims 1 to 4, 
wherein plunger members are advanced into 
said tuft insertion holes after completion of the 
last injecting step to eject finished brush bod- 
ies with tufts of bristles embedded in the head 

20 portion. 

6. The molding machine of any of the preceding 
claims, wherein a like plurality of cavities are 
arranged in a closely adjacent relationship in 

25 each of said injecting stations and said tuft 

feeding station. 

7. The molding machine of any of the preceding 
claims, wherein a number of like movable mold 

30 insert parts corresponding to the number of 

injecting stations plus one for the tuft feeding 
station are mounted on a common carrier, said 
carrier performing indexing movements to 
move said movable mold insert parts simulta- 

35 neously from one station to a respective adja- 

cent station. 

8. The molding machine of any of the preceding 
claims, wherein said injecting stations and said 

40 tuft feeding station are provided in a generally 

circular arrangement. 

9. The molding machine of claim 8, wherein said 
circular arrangement comprises at least one 

45 pair of each of said injecting stations and at 

least one pair of tuft feeding stations. 

10. The molding machine of claim 6, wherein at 
least two movable mold insert parts are moun- 

50 ted on an indexing carrier which moves one of 

said insert parts to said tuft feeding station 
while the other is moved to the first injecting 
station and vice versa. 

55 11. The molding machine of claim 10. wherein at 
least one further indexing earner is provided 
for moving base parts of brush bodies molded 
in the first injecting station with tufts of bristles 


5 


9 


EP 0 678 368 A1 


embedded therein to the second injecting sta- 
tion. 

12. The molding machine of claim 10, wherein a 

pair of further indexing carriers is provided 5 
which perform pivotal indexing movements in 
opposite senses and each move half of the 
total number of base parts of brush bodies 
molded in the first injecting station to one of a 
pair of second injecting stations. io 
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